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(54) Spray nozzle fluid regulator and restrictor combination 

(57) A spray nozzle fluid regulator and restrictor 
combination (32) for controlling fluid supplied to a spray 
nozzle used in a fluid supply system includes a pressure 
regulator portion (59) and a fluid restrictor portion (63). 
The pressure regulator portion (59) controls a fluid pres- 
sure of the fluid supplied to the spray nozzle. The fluid 
restrictor portion (63) controls the flow rate of the fluid 
supplied to the spray nozzle. The pressure regulator 
portion (59) and the fluid restrictor portion (63) are 
formed as a single assembly with the fluid restrictor por- 
tion (63) being positioned substantially adjacent to the 
pressure regulator portion (59) to increase the overall 
responsiveness of the pressure regulator portion (59). 
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Description 

RAnKGRQUN H TMF INVENTION 

i Pii^iHnf the Invention ^ 

[0001] This invention relates generally to a recircu- 
lating paint supply system, and more particularly, to a 
spray nozzle fluid regulator and restrictor combination 
for use in a recirculating or non-recirculating paint sup- io 
ply system. 

g. Discussion of the Related Art 


[0002] Recirculating paint supply systems coriven- 15 
tionally comprise a mixing tank equipped with suitable 
agitation for maintaining a liquid coating composition 
uniformly mixed and a pump for transferring the liquid 
coating composition under a desired pressure through a 
supply line to a spray gun. Such recirculating type paint 20 
systems are in widespread commercial use for keeping 
heavily-bodied pigments unifomily suspended in the liq- 
uid coating composition to thereby assure unifonn con- 
formity in the color and quality of the paint layer applied 
to a surface substrate, such as an automobile. A suita- 25 
ble return hose is also provided for returning the excess 
quantity of liquid coating composition back to tiie mixing 
tank for recirculation, and to keep the paint in suspen- 
sion. A typical recirculating paint supply system is 
shown in U.S. Patent No. 5,060,861, which is hereby 30 
incorporated by reference. 

[0003] Some of these paint supply systenns will also 
include a flow control device or paint restrictor at the 
junction between the supply hose and the spray nozzle 
of the spray gun. This type of flow control device regu- 35 
lates fluid flow by creating a pressure drop through an 
orifice in the device. An exemplary embodiment of such 
a flow control device is set forth in u:s. Patent No. 
4,106,699, which is hereby incorporated by reference. 
While this type of flow control device works well for 40 
maintaining a substantially constant flow rate of the liq- 
uid coating composition to the spray nozzle, this type of 
flow control device also exhibits some disadvantages. 
For example, should the supply line pressure vary or be 
pulsating, possibly due to the use of a reciprocating pis- 4S 
ton type pump, a fluctuation in the flow rate out of the 
spray nozzle may occur, thereby possibly effecting the 
quality of the paint finish. \n addition, since this type of 
device does not have a closing valve, pressure may 
build up between this device and the spray gun. In so 
which case, when the spray gun is actuated, a stream or 
spit of non-atomized paint may exit the spray gun. 
[00041 Other paint supply systems may control the 
fluid pressure in the supply line directly through the use 
of a diaphragm-type pressure regulator. Such regula- 55 
tors are generally able to compensate for any pulsation 
due to the modulation of an internal diaphragm. How- 
ever, due to the corrosive nature of the solvents cur- 


rentiy being used in the paint industry, rubber/mylar type 
diaphragms are no longer an option, which thereby 
requires that a teflon type diaphragm be used. These 
diaphragms are generally much stifter and less respon- 
sive than atypical rubber/mylar diaphragm. Because of 
this, when a spray nozzle is turned off, the diaphragm 
does not react quickly enough to close the supply to the 
spray gun. thereby enabling a pressure to build between - 
the regulator and the spray gun. Whisn the spray gun is • ; 
again actuated, the liquid coating composition exits the 
spray nozzle at a much higher pressure, sometimes as 
high as the line pressure, which does not allow the liquid 
coating composition to become atomized as it initially 
exits the spray nozzle. This non-atomized paint will 
again generally effect the overall quality of the paint fin- 
ish. 

[0005] Other paint supply systems have also 
employed the use of a pressure regulator at the bulk 
head or connection to a spray station, which is generally 
a very large and expensive regulator and a flow control 
device at the coupling to tiie spray gun. Here again, this 
configuration also has several disadvantages. In this 
regard, the pressure regulator generally employed is 
very costly and large. Addrtionally. with the regulator 
being adjacent to the bulk head, there is generally a 
great deal of supply conduit or hose between the regu- 
lator and the spray nozzle. Because of this, when the 
spray gun is turned off, pressure will build between the 
regulator and the spray nozzle before tiie regulator fully 
closes. This will generally cause the volume of paint 
between the regulator and the spray gun to exit the 
spray nozzle in a non-atomized state. 
[0006] What is needed then is a spray nozzle fluid 
regulator and restrictor combination which does not suf- 
fer f i-om the above-mentioned disadvantages. This, in 
turn, will reduce the cost for providing a constant flow 
and' pressure control, reduce the pressure build-up 
between the pressure regulator and the spray gun, 
reduce or eliminate the amount of non-atomized paint 
exiting the spray nozzle upon initial actuation, provide a 
substantially uniform flow rate at varying supply line 
pressures or at pulsating supply line pressures, 
increase the overall unifonrnity and quality of paint fin- 
ishes, and improve the overall performance and respon- 
siveness of the system to control flow rate and spray 
pressure. It is, therefore, an object of the present inven- 
tion to provide siich a spray nozzle fluid regulator and 
restrictor combination for use in a recirculating paint 
supply system. 


c^l Ij yiMARY OF THP-- INVENTION 

[00071 In accordance with the teachings of the 
present invention, a fluid regulator and restrictor combi- 
nation for controlling- fluid supplied to a spray nozzle 
used in a fluid supply system is disclosed. The fluid reg^ 
ulator and restrictor combination includes a pressure 
regulator portion and a fluid restrictor portion located 
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substantially adjacent to one another. This enables the 
pressure regulator portion to control the fluid pressure 
and the fluid regulator portion to control the flow rate 
such that fluid restrictor portion increases the overall 
responsiveness of the pressure regulator portion. 
[0008] In .one preferred embodiment, a fluid regula- 
tor and restrictor combination for controlling fluid sup- 
plied to a spray nozzle used in a fluid supply, system 
includes a pressure regulator portion and a fluid restric- 
tor portion. The pressure regulator portion controls a 
fluid pressure of the fluid supplied to the spray nozzle. 
The fluid restrictor portion controls the flow, rate of the 
fluid supplied to the spray nozzle. The pressure regula- 
tor portion and the fluid restrictor portion are formed as 
a single assembly with the fluid restrictor portion being 
positioned substantially adjacent to the pressure regula- 
tor portion, whereby the fluid restrictor portion increases 
the overall responsiveness of the pressure regulator . . 
portion. 

[0009] In another preferred embodiment, a fluid, 
regulator and restrictor combination for controlling fluid 
supplied to a spray nozzle used in a fluid supply system 
also includes, the pressure regulator portion and the 
fluid restrictor portion. Here again, the pressure regula- 
tor portion controls the fluid pressure of the fluid sup- 
plied to the spray nozzle. The fluid restrictor portion 
controls the flow rate of the fluid supplied to the spray 
nozzle. The pressure regulator portion and the fluid 
restrictor portion are formed as a single assembly with 
the fluid restrictor portion being positioned downstream 
from the pressure regulator portion and substantially 
adjacent to the pressure regulator portion. The fluid 
restrictor thereby creates a back pressure downstream 
from the pressure regulator portion to increase the.over- 
all responsiveness of the pressure regulator portion. 
[001 0] In yet another preferred embodiment, a recir-. 
culating fluid supply system for supplying fluid to a.^pray^ 
nozzle Includes a supply line, a return, line, and.a fluid 
regulator and restrictor combination. The supply iine 
supplies fluid to the supply nozzle and the return lipe^^ 
returns excess fluid supplied to the. spray nozzle. The 
fluid regulator and restrictor cQmbination includes. a, 
supply port in communication with, the supply line, a 
return port in communication with the return line, arid an . 
outlet port in communication with the, spray nozzle. The. 
supply port is operable to receive fluid in excess, of that^ 
supplied to the spray nozzle. The retum port is operable 
to return excess fluid supplied to the spray nozzle and 
the outlet port is operable to supply the fluid to the spray 
nozzle. A pressure regulator portion is in communica- 
tion with the supply and return ports and is operable to 
control a fluid pressure of the fluid supplied to the spray 
nozzle. A fluid restrictor portion is in communication 
with the pressure regulator portion and.the outlet port. 
The fluid restrictor portion is operable to control a flow 
rate of the fluid supplied to the spray nozzle. The pres- 
sure regulator portion and the fluid restrictor portion are 
fomned as a single assembly with said fluid restrictor 


portion being positioned downstream from said pres- 
sure regulator portion and substantially adjacent 
thereto. The fluid restrictor. portion creates aback pres- 
sure between the pressure regulator portion and the 

5 fluid restrictor portion that increases the overall respon- 
siveness of the pressure regulator portion. 
[001 1 ] - . ,Use of the present invention provides a fluid 
regulator and restrictor corfibination for controlling fluid 
supplied to a spray nozzle used in a fluid supply system. 

10 As a result, the aforementioned disadvantages associ- 
ated with the cun-ently available individual pressure and 
fluid control devices used in fluid supply systems have 
been substantially reduced or eliminated. 

RRIFFnESCRlPTiON OF THE DRAWINGS 

[0012] Still other advantages of the present inven- 
tion will become apparent to those skilled in the art after 
reading the following specification and by reference to 
20 the drawings in which: 


25 


30 


35 


40 


45 


50 


55 


Figure 1 is a schematic view of a multiple spray sta- 
tion an^ngement of a recirculating paint supply sys- 
tem employing the preferred embodiment of the 
present invention; . 

Figure 2 is a side elevational view of a typical air 
atomizing type spray gun employing the preferred 
embodiment of the present invention; 

Rgure 3 is a perspective view of a spray nozzle fluid 
regulator and restrictor combination according to 
the teachings of the preferred embodiment of the 
present invention; 

. Figure 4 is an exploded perspective yiew^of the 
sp/ay nozzle fluid regulator and restrictor comblna- 
. tion; . . 

\ figure 5 is a cross-isectiohal view of a flow restrictor 
, portion of the spray nozzle fluid regulator and 
restrictor combiriation taken alphg line 5-5 of Figure 

"'^3^'; ' , . ^ 

^Figure 6 is a top cross-sectional view of the flow 
V ■restrictor portion of the spray nozzle fluid regulator 
, Vhd restrictor combination taken along line 6-6 of 
, Figure 5;, 

Figure 7 is a side view of a needle valve used in the 
flow restrictor portion of the spray nozzle fluid regu- 
lator and restrictor combination; 

Figure 8 is a side cross-sectional view of the spray 
nozzle fluid regulator and restrictor combination 
taken along line 8-8 pf Figure 3; and 

Rgure 9 is a top cut-away view of the spray nozzle 
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fluid regulator and restrictor combination with the 
cut-away portions exposing fluid paths. 

nFTAlLED DE SCRIPTION QF THE PREFERRED 
FMRQDIMENTfS) 5 

[0013] The following description of the prefen-ed 
embodinnent concerning a spray nozzle fluid regulator 
and restrictor connbination for use in a recirculating paint 
supply system is merely exemplary in nature and Is not io 
intended to limit its application or use. Moreover, those 
skilled in the art will recognize that this device may be 
adjusted with manual or automated adjustment mecha- . 
nisms and may be. used with recirculating or non-recir- 
culating fluid supply systems for transporting any type of is 
fluid. 

[0014] A multiple station recirculating paint supply 
system 10 which employs the preferred embodiment of 
the present invention is shown in Rgure 1 . The recircu- 
lating paint supply system 1 0 is illustrated as having four 20 
(4) separate stations, each provided with a pressurized 
paint supply line and pressurized paint return line. It will 
further be appreciated that the paint supply system 1 0 is 
not limited to merely four (4) stations, but may be dupli- 
cated numerous times to provide for a plurality of differ- 
ent coating compositions and/or a plurality of different 
colors, such that each spray station may include, for 
example, twelve (12) different systems to supply twelve 
(12) different colors of a desired liquid coating composi- 
tion. However, the recirculating paint supply system 
illustrated in Figure 1 identifies only a single recirculat- 
ing paint supply for each station for exemplary purposes 
only. 

[0015] The recirculating paint supply system 10 
includes a supply tank 12 located within a mixing room 
14. The mixing room 14 further includes a supply pump 
16 used for supplying the liquid coating compositior 
stored within the supply tank 12 under pressure to a 
main supply header 18. A supply branch line 20 is 
located at each spray station and is connected to the 
supply header 1 8 which, in turn, is connected to a main 
shut-cff valve 22, located before each spray station 
entry. This shut-off valve 22 is preferably a rotatable bell 
valvC; such as that disclosed in U.S. Patent No. 
5,857:622, whteh is hereby incorporated by reference. 
Each shut-off valve 22 is further connected or coupled, 
to a supply conduit or line 24 which provides the supply 
of liquid coating composition to the inside of each spra^/ 
station. The supply conduit 24 is connected to or ir- 
communication with a second shut-off valve 26 which is so 
located at the inside of the spray station wall as the sup- , 
ply conduit line 24 enters the spray station. From the 
second shut-off valve 26, a supply hose 28 is connected 
which may be several feet in length, for example, the 
supply hose is generally about twenty five (25) feet in ss 
length. The supply hose 28 supplies a spray nozzle of a 
spray gun .30 through a variety of coupling devtees. 
shown more clearly in Figure 2. 


[0016] The supply hose 28 is coupled to the fluid 
regulator and restrictor combination 32 which is opera- 
ble to control both the flow rate and supply pressure of 
the fluid to the spray gun 30, further discussed herein. 
The recirculating paint supply system 10 further prefer- 
ably Includes a swivel connector assembly 34 disposed 
in-line with the fluid regulator and restrictor combination 
32 that enables the spray gun 30 to be rotated relative /■ 
to the supply hose 28. Coupled to the swivel connector 
assembly 34 is a filter assembly 36 and a quick discon- 
nect assembly 38. The swivel assembly 34, filter 
assembly 36 and quick disconnect assembly 38 are 
preferably similar to the corresponding assemblies set 
forth in U.S. Patent No. 5,857,622, which is hereby 
incorporated by reference or any. other appropriate 
swivel, filter and quick disconnect assenrtbly. From the 
quick disconnect assembly 38, the liquid coating com- 
position is supplied to a conventional air atomized spray 
nozzie or gun.30. 

[001 7] The quantity of liquid coating composition or 
paint supplied through the supply header 18, supply 
branch line 20, supply conduit 24 and supply hose 28 is 
in excess of that required at the spray gun 30. Thus, the 
balance thereof is retumed to the supply tank 12 in the 
mixing room 14, via a return hose. 40, which is in com- 
munication with a shut-off vaive 42, also tocated at the 
spray station wall. It should further be noted that the 
shut-off valve 26 and shut-off valve 42 may be replaced 
with an H-connector assembly, such as that shown in 
30 U.S. Patent No. 5,857,622, whfch Is hereby incorpo- 
rated by reference. From the valve 42, a retum conduit 
44 extends to a second return shut-off valve 46 which is 
coupled to a return branch line 48. Each return branch 
line 48 is coupled to a low pressure retum header 49. 
35 The quantity of paint supplied through the main supply 
header 1 8 is also in excess of that required at the multi- 
ple spray stations and the balance thereof is also 
returned to the supply tank 1 2 within the mixing room 14 
by way of a high pressure return header 50. Both the 
40 high pressure return header 50 and the low pressure 
return header 49 are optionally equipped with back 
pressure regulators 52. In accordance with the recircu- 
lating paint supply system 1 0 disclosed herein, a contin- 
uous supply of substantially uniformly mixed liquid 
45 i-^oating composition of paint is supplied to each spray 
station in excess of that required at each spray gun 30. 
Thus, the quantity of excess is continuously returned 
from each spray station, via the lew pressure retum 
header or line 49 and from the high pressure retum 
header or line 50. The returned liquid coating composi- 
tion is subsequently recirculated to the supply tank 12 
for remixing and reblending and subsequent recircula-. 
tion back through the system 10. 
[0018] Turning now to Figures 3 and 4, the fluid reg- 
ulator and restrictor combination 32 according to the 
teaching of the preferred embodiment of the present 
invention is shown in further detail. The fluid regulator 
and restriction combination 32 includes a supply port 
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54, a return port 56, and an outlet port 58. The supply 
port 54 is in communication with the supply hose 28, the 
return port 56 Is in communication with the return hose 
40, and the outlet port 58 is in communication with the 
spray gun 30. In other words, the liquid coating compo- 
sition is recirculated via the supply and return ports 54 
and 56 and also fed to the spray gun 30, via outlet port 
58. The fluid regulator and restrictor combination 32 
consists of two portions, the first portion being a pres- 
sure regulator portion 59 formed from a bonnet 60 and 
regulator body 62 and a flow restrictor portion 63 
formed from a restrictor body 64 and valve needle 66. 
The bonnet 60 is sealably secured to the regulator body 
62 by way of a plurality of cap screws 68, along with a 
gasket 70 and a teflon diaphragm 72. 
[0019] To reduce the fluid inlet pressure or line 
pressure from the supply header 18 which ranges 
between about 50 psi (pounds per square inch) to about 
300 psi to a regulated fluid pressure at the supply gun 
30 which ranges between about 2 psi to about 100 psi, 
the pressure regulator portion 59 includes a pressure 
adjustment mechanism 74. The pressure adjustment 
mechanism 74, shown herein, is a manual adjustment 
mechanism, however, tamper proof adjustment mecha- 
nisms or automated air control adjustment mechanisms 
may also be employed, as is known in the art. The pres- 
sure adjustment mechanism 74 includes a cap nut 76, a 
lock nut 78 and an adjustment screw 80. The adjust- 
ment screw 80 applies pressure to an adjustment seat 
82 which regulates the tension on a regulator spring 84. 
This provides a downward pressure, via an upper plate 
86 location on the diaphragm 72. By rotating the adjust- 
ment screw 80, the downward force applied to the dia- 
phragm 72 is controlled to adjust the regulated pressure 
at the output port 58. To regulate the fluid pressure, the 
cap nut 76 is removed and the lock nut 78 is loosened 
while the adjustment screw 80 is rotated, via a hex head 
drive. Upon turning the set screw 80 clockwise, the out- 
let fluid pressure is increased. Upon turning the set 
screw 80 counterclockwise, the outlet fluid pressure is ' 
decreased. 

[0020] Positioned on the fluid side of the regulator 
portion 59 Is a teflon washer 88 and, a flat washer 90 
which are each positioned between the teflon dia-- 
phragm 72 and the regulator body 62. The regulator ' 
body 62 is separated into a supply chamber 94 and a 
recirculating chamber 96 by means of a separating wall 
97 defining a valve opening 92. Positioned within the 
recirculating chamber 96 is a valve mechanism formed 
by a teflon valve seat 98 and a valve stem 100. The 
recirculating chamber 96 is sealed by way of an o-ring 
102 and a threaded plug 104. The Valve stem 100 is 
coupled to the flexible diaphragm 72, via a hex nut 1 06. 
As the flexible diaphragm 72 modulates or flexes in 
response to changes in pressure, the valve stem 100 
correspondingly moves axially relative to the inlet open- 
ing 92, thereby controlling the fluid pressure at the outiet 
port 58. Also coupled to the recirculating cavity 96 are 
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threaded connectors 108 which threadably mate the 
supply and return hoses 28 and 40 with the supply and 
return ports 54 and 56, respectively 
[0021] The fluid restrictor portion 63 defined by the 
fluid restrictor body 64 defines an elongated axial cham- 
ber 110 having a threaded sidewall portion 112. The 
threaded sidewall portion 112 threadably engages a 
threaded sidewall 1 1 4 of the needle valve 66 to adjusta- 
bly control the flow rate of fluid through an outlet open- 
ing 1 1 6. The needle valve 66, as shown best In Figures 
6 and 7 includes the threaded sidewall portion 114 
extending axially along a length of the valve needle 66 
and a tapered needle portion 118 adapted to be dis- 
posed with the tapered end portion in adjustable flow 
obstruction relationship relative to the outlet opening 
116. The axis of the tapered needle portion 1 18 of the 
needle valve 66 is disposed in substantial axial align- 
ment with the axis of the outlet opening 1 1 6, such that 
inward or outward threaded adjustment of the needle 
valve 66, provides for corresponding adjustment in the 
amount of liquid coating composition passing outwardly 
through outlet port 58. For example, the needle valve 66 
is operable to control a flow rate of liquid coating compo- 
sition or paint between the ranges of about 1 to about 60 
ounces per minute when the regulated outlet or spray 
pressure is between about 2 psi to about 1 00 psi. 
[0022] A transverse slot 120 enables engagement 
by means of a screwdriver or other appropriate device, 
to pemriit axial adjustment within the axial chamber 110. 
Inadvertent movement of the needle valve 66 relative to 
the threaded sidewall 112 is restricted by means of a 
defomnable slug 122, such as a nylon plastte, which is 
disposed in an interfering relationship between the 
threaded sidewall 1 1 2 and threaded sidewall 1 1 4 to pro- 
vide therewith a thread drag. This slug 122 is bonded or 
mechanically interiocked within an appropriate bore 123 
formed in the body of the needle valve 66. To provide for 
flow passages, recess surfaces 1 26 in the form of axi- 
ally extending planes corresponding to opposed sides 
of the needle valve 66 are positioned parallel to one 
another^ as shown best in Figure 6. The corresponding 
clearance provided between the flat surfaces 126 and 
the inner threaded sidewall 112 provides channels;for 
passing the liquid coating composition to the outlet port 
58. Also extending from the outlet port 58 is a rotatable 
nut 128 which threadably couples to the remaining 
spray assembly. The internal portion of the restrictor 
body 64 and needle valve 66 are preferably substan- 
tially similar to that disclosed in U.S. Patent No. 
4,1 06,699, which is hereby incorporated by reference. 
[0023] ' In operation and use, the fluid regulator and 
restrictor combination 32 enables both pressure and 
flow rate control in a single unitary devk^e or assembly 
that is positioned substantially adjacent to the spray gun 
30. The typical supply header 18 line pressures 
observed by this fluid regulator and restrictor combina- 
tion 32 ranges between about 50 psi to about 300 psi 
with a desired regulated output or spray pressure range 
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being between about 2 psi to about 100 psi at a desired 
output flow rate between about 1 to about 60 ounces 
per minute. To adjust the desired pressure, the adjust- 
ment needle 80 is rotated either clockwise or counter- 
clockwise to increase or decrease the regulated fluid 
pressure rate, respectively. Likewise, to adjust the flow 
rate, the needle valve 66 is rotated clockwise to 
decrease the flow rate and rotated counterclockwise to 
increase the flow rate: 

[0024] Preferably, the needle valve 66 is adjusted 
such that the outlet opening 1 1 6 has a smaller passage 
than the spray nozzle of the spray gun 30. This causes 
or creates a back pressure between the regulator por- 
tion 59 and the restrictor portion 63. Specifically, the 
back pressure occurs in the supply cavity 94 to apply an 
upward force or an opposing spring force on the flexible 
diaphragm 72. This causes the diaphragm 72 to operate 
in a more stable manner as a trigger 130 of the spray 
gun 30 is actuated on and off. In other words, because 
the diaphragm 72 is fonned from teflon, which is sub- 
stantially non-responsive, this added back pressure 
between the diaphragm 72 and the wall 97 enables the 
diaphragm 72 to move much quicker upon release of 
the trigger 130 on the spray gun 30 to quickly close the 
inlet opening 92. This increased closure rate substan- 
tially reduces or eliminates a build up of in-line pressure 
between the regulator and restrictor combination 32 and 
the spray gun 30, such that when the trigger 130 is 
again actuated on the spray gun 30, substantially all of 
the initial paint exiting the spray gun 30 is appropriately 
atomized. 

[0025] In contrast, should a conventional pressure 
regulator be used, upon releasing the trigger 130 of the 
spray gun 30, the substantially n on- responsive teflon 
diaphragm 72 will not react as quickly since there is no 
back pressure created at the outbound side of the regu- 
lator or within the supply cavity 94. This causes the 
pressure regulator to not shut off quickly and. In gen- 
eral, the pressure regulator may remain somewhat 
open, such that the pressure between the pressure reg- 
ulator and the spray gun 30 may increase up to the high 
supply line pressure. In this case, upon actuating the 
trigger 130 of the spray gun 30, a column of non -atom- 
ized paint exits the spray gun 30 until the diaphragm 72 
is eibie to operate and stabilize to reduce the line pres- 
sure to the desired regulated pressure. 
[0026] Should a conventional flow restrictor be used 
adjacent to the spray gun 30, similar problems are also 
exhibited. In this regard, since a conventional flow 
restrictor does not have any closure mechanism, upon 
releasing the trigger 130 of the spray gun 30, the pres- 
sure of the fluid between tiie flow restrictor and the 
spray gun 50 rises essentially to the high supply line 
pressure. In which case upon initially actuating the trig- 
ger 130, a stream or spit of non-atomized paint again 
exits the spray gun 30. 

[0027] Alternatively, should a separate pressure 
regulator be used at the bulk head of ttie spray station 


witti a separate flow restrictor used adjacent to the 
spray gun 30, upon releasing tiie trigger 130 of the 
spray gun 30, the pressure regulator is not capable of 
providing a quick response, since the flow restrictor is 
5 located substantially away from the pressure regulator, 
generally in the range of about 25 feet, which does not 
provide for the needed back pressure to provide this 
quick diaphragm response. Therefore, the pressure reg- 
ulator generally will again not dose quickly and fully, 
70 such that the paint between the pressure regulator and 
the spray gun, which may be approximately 25 feet long, 
is at the high supply line pressure. Once the trigger 130 
is again actuated, this large column of paint exits the 
spray gun 30 in an non-atomized manner, thereby 
t5 degrading paint surfaces, as well as wasting paint. 
Accordingly, by providing the regulator substantially 
adjacent to the restrictor in a single unit or asserribly 
which is mounted substantially adjacent to the spray 
gun 30. tiie disadvantages associated with conventional 
20 systems are elirninated. 

[0028] The foregoing discussion discloses and 
describes merely exemplary embodiments of the 
present invention. One skilled in the art will readily rec- 
ognize from such discussion, and fre)m tine accompany- 
25 ing drawings and claims, that various changes, 
modifications and variations can be made therein with- 
out departing from the spirit and scope of tiie invention 
as defined in the following claims. 
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A fluid regulator and restrictor combiriation for con- 
trolling fluid supplied to a spray nozzle used in a 
fluid supply system, said fluid regulator and restric- 
tor combination comprising: 

a pressure regulator portion operable to control 
a fluid pressure of the fluid supplied to the 
spray nozzle; and 

a fluid restrictor portion operable to control a 
. .flow rate of the fluid supplied to the spray noz- 
'zle, said pressure regulator portion and said 
fluid restrictor portion fomied as a single 
assembly with said fluid restrictor portion being 
positioned substantially adjacent to said pres- 
'sure regulator portion, wherein said fluid 
restrictor portion increases overall responsive- 
ness of said pressure regulator portion. 


2. The fluid regulator and restrictor combination as 
deflned in Claim 1 wherein said pressure regulator 
portion includes a flexible diaphragm, a valve cou- 
pled to said fl^cible diaphragm and an adjustment 
55 mechanism operable to adjust the fluid pressure of 
- the fluid supplied to the spray nozzle- 
s' The fluid regulator and restrictor combination as 
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defined in Claim 2 wherein said adjustment mecha- 
nism includes an adjustment screw and an adjust- 
ment spring that applies an adjustable spring force 
on said flexible diaphragm. 

4. The fluid regulator and restrictor combination as 
defined in at least one of the preceding claims 
wherein said fluid restrictor portion includes a 
restrictor body that defines an outlet opening and a 
needle valve adjustably retained adjacent to said 
outlet opening. ' • 

5. The fluid regulator and restrictor combination as 
defined in at least one of the preceding claims 
wherein said pressure regulator portion includes a 
isupply port and a return port, said supply port oper- . 
able to receive fluid and said return port operable to 
return excess fluid supplied to said supply port. 

6. The fluid regulator and restrictor combination as 
defined in at least one of the preceding claihis 
wherein said fluid restrictor portion includes an out- 
let port operable to supply fluid to the spray nozzle, 
said fluid restrictor portion located downstream 
from said pressure regulator portion. 

7- The fluid regulator and restrictor combination as 
defined in at least one of the preceding claims 
wherein said fluid restrictor portion creates a back 
pressure between said pressure regulator portion 
and said fluid restrictor portion to cause a valve 
mechanism in said pressure regulator portion to 
' close quickly and fully. 

8. The fluid regulator and restrictor combination as 
defined in at least one of the preceding claims 
wherein said pressure regulator portion includes a 
supply cavity and a recirculating cavity, siaid fluid 
restrictor portion creating a back pressure in said 
supply cavity. 

9. The fluid regulator and restrictor' combination as 
defined in at least one of the preceding claims 
wherein said pressure regulator portion further 
includes a flexible diaphragm and a valve mecha- 
nism coupled relative to said flexible diaphragm, 
wherein said back pressure israpplied to said flexi- 
ble diaphragm to cause said valve mechanism to 
close quickly and fully. ^' • . 

10. A fluid regulator and restrictor combination for con- 
trolling fluid supplied to a spray nozzle used In a 
fluid supply system, said fluid regulator and. restric- 
tor combination comprising: . - 

a pressure regulator portion operable to control 
a fluid pressure of the fluid supplied to the 
spray nozzle; and • 


. a fluid restrictor portion operable to control a 
flow rate of the fluid supplied to the spray noz- 
zle, said pressure regulator portion and said 
fluid restrictor portion formed as a single 

5 : assembly with said fluid restrictor portion being 

positioned downstream from said pressure reg- 
ulator portion and substantially adjacent to said 
; pressure regulator portion, wherein said fluid 
restrfctor portion creates a back pressure 

70 downstream from said pressure regulator por- 

tion to increase overall responsiveness of said 
pressure regulator portion. 
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11. The fluid regulator and restrictor combination as 
defined in Claim 1 0 vyherein said pressure regulator 
portion includes a supply cavity and a recirculating 
cavity with a supply valve positioned therebetween, 
said back pressure formed within said supply cavity 
to. assist in quickly and fully closing said supply 
valve. 

12. The fluid regulator and restrtetor combination as 
defined in Claim 11 wherein said supply cavity 
includes a flexible diaphragm coupled to said sup- 
ply valve, said back pressure acting on said'flexible 
diaphragm to assist in closing said supply valve. 

13.. The fluid regulator and restrictor combination as 
defined in at least one of claims 10 to 12 wherein 
said fluid restrictor portion includes a needle valve 
adjustably positioned within a flow control cavity 
having an outlet opening, said outlet opening in 
communication with said supply cavity. 

14. The fluid regulator and restrictor combination as. 
defined in Claim 13 wherein said needle valve is 
• adjusted, whereby said outlet opening is smaller 
, than an opening in the spray nozzle to create said 
backpressure. 

15; . A recirculating, fluid supply system . for supplying 
fluid to a spray nozzle^ said recirculating fluid supply 
system comprising:. 

... a supply line operable, to supply fluid to the 
spray nozzle; 

. H : a return line operable to return excess fluid 
supplied to the spray nozzle; and 

a fluid regulator and restrictor combination hav- 
" • ing, 

: a supply port in communication with saidsup- 
... ply line, said supply port operable to receive 
fluid in excess of that supplied to the spray noz- 
zle, .. - : 
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a return port in communication with said return 
line, said return port operable to return excess 
fluid supplied to the spray nozzle, 

an outlet port in communication with the spray s 
nozzle, said outlet port operable to supply fluid 
to the spray nozzle, 

a pressure regulator portion in communication 
with said supply port and said return port, said to 
pressure regulator portion operable to control a 
fluid pressure of the fluid supplied to the spray 
nozzle; and 

a fluid restrictor portion in communication with is 
said pressure regulator portion and said outlet 
port, said fluid restrictor portion operable to 
control a flow rate of the fluid supplied to the 
spray nozzle, said pressure regulator portion 
and said fluid restrictor portion formed as a sin- 20 
gle assembly with said fluid restrictor portion 
being positioned downstream from said pres- 
sure regulator portion and substantially adja- 
cent to said pressure regulator portion, wherein 
said fluid restrictor portion creates a back pres- 25 
sure between said pressure regulator portion 
and said fluid restrictor portion that Increases 
overall responsiveness of said pressure regula- 
tor portion. 

30 

16. The recirculating fluid supply system as defined in 
Claim 15 further comprising a swivel connector 
assembly in communication with said outlet port 

17. The recirculating fluid supply system as defined in 35 
Claim 15 or 16 further comprising a quick discon- 
nect assembly in communication with said outlet 
port. 

18. The recirculating fluid supply system as defined in 40^ 

at :>3t one of claims 15 to 17 further comprising a . . 
filte: assembly in communication with said outlet. 
port. 

19. The recirculating fluid supply system as defined in 45 
at least one of claims 1 5 to 1 8 further comprising a ; 
plurality of fluid supply stations, each including a ^ 
supply fine, a return line, and a spray nozzle. 

20. The recirculating fluid supply system as defined in so 
at least one of claims 15 to 19 wherein said pres- 
sure regulator portion includes a supply cavity and 

a recirculating cavity with a supply valve positioned 
therebetween, whereby said fluid restrictor portion 
creates said back pressure in said supply cavity to ss 
close said supply valve. 
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